INTRODUCTION
In a series of recent papers up a new temperature regime to study atom-molecule dynamics.
5
Most of the current experiments involving cold molecules 6 involve atoms that are heavier and interact more strongly % than helium. Therefore, it is desirable to extend the investigations . The imaginary S part of the scattering length is proportional to the total 9 zero-temperature quenching rate coefficient. This may be found by solving a set of coupled-channel equations and summing % all state-to-state rate coefficients that are connected to 9 the incoming channel. However, if it is only the total rate coefficient @ that is desired, then it should be possible to model the 9 interaction using a radially symmetric complex optical potential.
E
In the present work, we begin to address this issue by considering a complex square-well potential. We demonstrate % that many of the important features of a numerically exact 
The complex scattering length a
in terms of the quantities given in Eqs.
zero-energy elastic-scattering cross section
To obtain the predissociation lifetimes, the close-coupling equations F are solved for energies below threshold, the S y matrix 9 is diagonalized and the eigenphase sum is differentiated with respect to energy to obtain numerically exact resonance widths.
The predissociation lifetime is then given by
is the quantum number of the bound state of 4 the van der Waals complex. The inverse of the predissociation @ lifetime of the most weakly bound state of the van der W c aals complex was found to be well approximated by 
IV. MODEL
In many cases, we are only interested in bulk properties such % as the total inelastic cross section or rate coefficient. In such % cases, we would like to replace the exact coupledchannel @ formulation by an approximate optical potential model 6 5 25,26 6 . We consider the partial-wave Schrödinger
where
ª is a radially symmetric complex potential. In general, 0 the imaginary part of the complex potential would depend 5 on energy X 2`5-27Y . However, because the imaginary part E of the scattering length is independent of energy, we may assume the complex potential is also energy independent 
where 1 6® yields
Since û we are interested in modeling inelastic collisions for weakly coupled systems, it is sufficient to consider potentials that 
is a smooth function of the reduced mass in the vicinity of a zero-energy resonance. 12. Figure 7 shows the quenching rate coefficients as Q a function of the reduced mass. There is a strong maximum 6 in the rate coefficients when the reduced mass is very close @ to its true value of 1.92 amu. Therefore, the anomalous behavior is due to a zero-energy resonance that occurs when the The distribution of predissociation lifetimes with initial diatomic rotational quantum number revealed interesting structure that was interpreted using classical dynamics. . The solid curve was computed using surface 1 and the dotted curve was computed using surface 2.
